The quality of groundwaters in the central wheatbelt of W.A by Bettenay, Eric & Hingston, F. J.
Journal of the Department of Agriculture, 
Western Australia, Series 4 
Volume 4 
Number 4 April, 1963 Article 3 
1-1-1963 
The quality of groundwaters in the central wheatbelt of W.A 
Eric Bettenay 
F. J. Hingston 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4 
 Part of the Natural Resources and Conservation Commons, Soil Science Commons, and the Water 
Resource Management Commons 
Recommended Citation 
Bettenay, Eric and Hingston, F. J. (1963) "The quality of groundwaters in the central wheatbelt of W.A," Journal 
of the Department of Agriculture, Western Australia, Series 4: Vol. 4 : No. 4 , Article 3. 
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol4/iss4/3 
This article is brought to you for free and open access by Research Library. It has been accepted for inclusion in 
Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, sandra.papenfus@agric.wa.gov.au, 
paul.orange@dpird.wa.gov.au. 
The Quality of Groundwaters in the 
Central Wheatbelt of W.A. 
By ERIC BETTENAY* and F. J. HINGSTON* 
IN south-western Australia permanent rivers are virtually absent and the larger drainage systems such as the Swan-Avon, Murray and Blackwood, which have 
their headwaters in inland low rainfall areas, are generally saline. 
Some wheatbelt districts are serviced by 
scheme water distributed from dams which 
collect in the Darling Ranges, but large 
areas are still dependent on local re-
sources. Local run-off stored in earth 
tanks or "dams" is here the main supply, 
but where water carting is practised wells 
and bores can be a valuable source of 
waters of varying quality. 
During the course of investigations into 
the causes of increased soil salinity in the 
Belka valley (Bettenay, Blackmore and 
Hingston, 1962) the quality of ground-
waters in various topographical situations 
was studied in some detail. 
The Belka valley (see Fig. 1) is an area 
of approximately 680 square miles of rep-
resentative wheat growing country lying 
between Merredin and Bruce Rock. 
Briefly the area consists of a central 
valley, of heavy to medium textured soils, 
which rises some distance east of the No. 
1 Rabbit Proof Fence and runs west past 
Cramphorne and Belka, eventually joining 
a major salt drainage line at Hines Hill. 
On the slopes leading out of the valley 
soils are mainly medium textured, but 
there are also considerable areas of coarse 
textured soils associated with outcrops of 
granite. The biggest part of the area 
consists of coarse sand and gravel plain 
soils which occur particularly around the 
perimeter of the valley and on elevated 
divides separating smaller tributary drain-
age lines. 
Quality of groundwater was determined 
at more than 100 sites. Interpolation 
between places of known salinity was 
facilitated by the use of a soil map pre-
pared in connection with the previously-
mentioned salinity investigation. Salinity 
of groundwaters varies in an orderly 
manner from less than seven to over 7,000 
grains per gallon of common salt. 
Common salt (sodium chloride) com-
prises by far the greatest part of the salts 
present and may make up as much as 80 
per cent, of the total dissolved salts. 
Using standards set up by officers of the 
Department of Agriculture, and the Gov-
ernment Chemical Laboratories (Anon 
1962), and assuming that sodium chloride 
constitutes 75 per cent, of the total dis-
solved salts the following limits may be 
drawn:— 
Domestic water 
Pigs 
Dairy Cattle .... 
Beef Cattle .... 
Adult Dry Sheep 
less than 110 gr./gal 
220 gr./gal 
„ „ 375 gr./gal 
„ 525 gr./gal 
„ 675 gr./gal 
common salt 
In Fig. 1, isochlors, or lines joining 
places of equal sodium chloride content, 
have been drawn. The map illustrates 
the close relationship between soils and 
groundwater quality. 
Central Valley 
In the central valley groundwaters are 
encountered at shallow depth and salinities 
range from 7,000 to 2,000 grains per gallon 
of sodium chloride. Salinity is highest in 
the lower reaches of the valley which has 
a gentle fall from east to west. 
• C.S.I.B.O., Division of Soils, Western Australian Regional Laboratory, Nedlands 
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Pig. 1.—Groundwater quality In the Belka valley. Western Australia. Salt lsochlors are In grains per gallon at common salt 
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Here groundwaters are too saline for all 
stock and care should be taken that earth 
tanks are not made too deep as invasion 
by saline groundwaters may follow. 
Valley Heads 
The salinity of groundwaters in the 
heads of valleys, and beneath the salmon 
gum and gimlet soils of the valley sides 
is normally excessive (2,000 to 700 grains 
per gallon of sodium chloride). Supplies 
suitable for dry adult sheep, or for mixing 
with fresh waters, may sometimes be found 
in these areas. 
Sandplain Soils 
Underlying the higher level sand and 
gravel plain soils, which have a vegetation 
of wodjil and tammar scrub, groundwaters 
suitable for sheep, and sometimes for beef 
cattle (700 to 375 grains per gallon of 
sodium chloride) may often be found. 
Groundwaters are not always encountered 
and good supplies are most common in 
natural depressions or towards the lower 
slopes where sand plains reach down to-
wards the heavier valley soils. However, 
in these lower situations salinity often 
reaches near to the maximum for stock 
waters. 
Granite Bosses 
By far the best (less than 110 grains per 
gallon of sodium chloride) and most reli-
able sources of groundwater are to be 
Pig. 2.—Granite bosses are 
common In the wheat belt. 
They are useful catchments 
for farm and town water 
supplies 
-
found near the large granite bosses which 
are a feature of the wheatbelt (see Fig. 2). 
In the Belka valley wells with salinities 
below seven grains per gallon of sodium 
chloride are found near Tandegin and 
other rock outcrops. However, even close 
to rock outcrops permanent supplies are 
often quite deep and wells should be con-
tinued into deep clay zones as shallow 
supplies may dry up during the summer 
and are of little value to farmers. 
GENERAL PRINCIPLES 
Although information has been obtained 
for only a relatively small area, it is felt 
that this is a representative district and 
that the principles established here may 
be applied to a large part of the central 
wheatbelt. 
The relationship between quality of 
groundwaters and landscape features is 
shown diagrammatically in Fig. 3. 
To summarise from experience in the 
Belka valley: 
(1) Groundwaters underlying the 
floors of valleys are usually much 
too saline for stock and are par-
ticularly saline in valleys associ-
ated with salt lakes. 
(2) Under medium textured soils 
around the heads and sides of 
valleys groundwaters are often too 
saline for stock and supplies are 
not plentiful. 
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IQQO 
SAND AND GRAVEL PLAIN 
700 
OUNDV CONCENTRATION OF GROUNDWATERS OR J SAL. 
375 110, 
GRANITE 
OUTCROP 
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Fig. 3.—Schematic relationship between groundwater quality and landscape features 
(3) Lower sand plains, particularly 
favoured natural depressions, are 
fairly good sources of stock water 
suitable for dry sheep and for 
mixing with fresh water supplies. 
(4) High sand plain areas are less re-
liable sources, but groundwater 
quality is usually better. 
(5) Good quality groundwaters in 
reasonable supply are commonly 
found near the large granite 
bosses. In many cases supplies are 
plentiful and are suitable for all 
stock, and for domestic consump-
tion. 
A further use made of these granite out-
crops is as catchments for dams for both 
town and stock supplies. Farmers will be 
familiar with the rock walls which have 
been constructed around some outcrops to 
lead off water for surface storage. Many 
towns have been located near such sup-
plies, and Bruce Rock, Merredin and 
Muntadgin are but a few in the area with 
which the authors are familiar. 
As an example, a proposed reservoir, 
with an available catchment of 126 acres, 
at Cramphorne rock (Fernie 1930) had an 
estimated safe annual draw-off of 7 million 
gallons. 
However, surface storage is liable to 
heavy loss through evaporation and small 
dams may be completely depleted by the 
end of summer. Wells and bores lose little 
water through evaporation and in general 
suffer little seasonal change in salinity. 
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MAKE THIS SIMPLE POTASH 
STRIP TRIAL! Test your pastures 
now with cheap, simple POTASH 
strip trials, by applying free-
running Muriate of Potash at IV2-
2 cwt. per acre. For further 
advice and assistance consult 
your Local Departmental Officer. 
MAKES ALL THE 
DIFFERENCE 
TO PASTURES 
'n 1960, Australia used more 
potash for pastures than for 
any other crop! Potash for 
pastures has jumped from 
1% of Australia's total 
potash usage in 1952 to 32% 
in 1960! From the use oj 
potash you will get more 
clover and healthier clover, 
more grass and more palat-
able grass, fewer weeds and 
a more even sward, and 
bigger profits from your land 
and your work. 
Write w nut tree pamphlet 'POTASH for your PASTURES" to 
P O T A S H ( A U S T R A L A S I A ) P T Y . L T D . , G.P.O. B O X 3 8 4 3 , S Y D N E Y 
r-nrr 
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